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NEW WATER-WHEEL, 
Invented by James Wrppirietp, of Philadelphia. 
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A andB represent two piers, which, if EE, Two of four arms, which support 
convenient, should open outwards in atun- the rim, (D) and connect it to the shaft. 
nel form from the wheel, so as to collect F, Float or bucket of the water-wheel, 
and confine the current within proper which, with its fellows, are secured by screw- 
limits. tolts and nuts to the rims or bands, 
CC, Two pieces of cast iron, or timber, (GG) 
permanently secured tothe piers, to support H, Water-wheel shaft and crank. 


the wheel shaft. ; _I, Pitman-rod, for communicating mo- 
» A strong hand, hoop, or rim, of an in- tion. 
uer wheel ; to which the floats of the large K, Water-line 


wheel are secured by screw-bolis and 
Auts. , 


Vor. ¥. H 
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CONSTRUCTION OF THE WHEEL. 


‘The above diagram represents tavo 
concentric wheels; the lesser one, 
however, is designed for the attach- 
ment of the floats of the larger one, 
in such manner as to prevent the for- 
mation of an eddy near the axis, or 
any unnecessary obstruction of the 
current. It may be formed of a sin- 
gle piece of cast iron, or in several 
pieces of other materials. It consists 
of a centre piece, with a longitudinal 
aperture for the reception of the 
shalt; of four arms projecting from 
it reciprocally at right angles with 
each other, flat, bevelled, and placed 
oblique to the plane of motion, at 
an angle of about thirty-five degrees; 
and of a broad rim, or band, equal 
in diameter to about one third of the 
whole wheel, and in breadth to about 
one twelfth of its own circumference. 
From the outer side of this wheel, 
twelve floats or buckets project, and 
are fastened to the two rims repre- 
sented by GG; they may be made of 
wood, with their edges bevelled, or 
of iron or copper, and placed at equal 
distances from each other at their 
respective ends. These arms or 
buckets are in breadth, each, one 
eighteenth of the circumference of 
the inner band or rim, and they gra- 
dually widen towards the outer bands 
or rims, to the widthof oneeighteenth 
part of the greatest circumfnrence of 
the wheel. They are firmly secured 
to the inner band or rim, on an an- 
gle thereto, of about thirty-five de- 
grees, and they are similarly secured 
at the outer extremity to the outer 
bands or rims, on an angle thereto, of 
abeut twenty-two and a half degrees. 
‘The outer hands or hoops are also to 
be bevelled at both edges. The axis 
passing through the aperture or eye 
above described rests upon two pieces 
of timber or iron castings, which may 
be connected with a wharf or pier, or 
may be supported by frame work, 
resting on boats or rafts. The wheel is 
immersed in a vertical position, and 
transversely to the current, entirely in 
the tideway or stream. Thus arrang- 
ed, each arm, wing, or bucket, pre- 
senting an inclined plane to the action 
of the current, the wheel is turned 
with a velocity and force proportioned 
to its size, and the rapidity of the 
stream. Motion may be borrowed from 
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it by cog-wheels, or by a pitman and 
crank movement, as exhibited in the 
above engraving. The size of the 
wheel, and number and size of the 
floats, wil] require to be adjusted to 
the strength and depth of the current ; 
for, although it is calculated to work 
wholly under water, in order to avoid 
injury from contact with bodies float- 
ing on the surface, it will neverthe- 
less perform very well when placed 
but partially under water. 


Phila. March 16, 1825. 


On examination it will be found 
that the above wheel operates on 
precisely the same principles as the 
traverse wind-mills in the neigh- 
bourhood of New-York: the former 
requiring running water as the first 
moving power, and the latter the 
wind. 

The density of air is, at a medium, 
about 833 less than that of water: 
“If we take round numbers,” ob- 
serves Mr. Gregory, in his treatise of 
Mechanics, vol. 11. p. 47, “‘and reckon 
800 to 1 for the ratio of the densities, 
and put s? for the surface on which 
the wind strikes, v for the velocity 
with which it moved, and I for the 
angle of incidence ; then the force of 
the wind will be equal to the weight 
of a volume of water expressed by 
ats: 

v2 s2 

sin. 2[ = .0012144 y?2 s2sin. 2I lbs. 

28 

avoirdupois. 
This formula, however, is only an ap- 
proximation, and would lead to con- 
siderable errors when the velocitics 
are great. 

If for these errors, where the velo- 
cities are great, we abate one half, 
and estimate the force of the wind as 
only equal to the weight of a volume 
of water expressed by ,},, we shall 
still have a power in running water, 
when applied to Mr. Widdifield’s 
wheel, that richly merits the public 
attention. 

According to Mr. Rouse’s table of 
velocity and corresponding force, as 
originally given by Mr. Smeaton, the 
velocity of the wind being one mile 
per hour=1.47 feet in a second, it 
exerted a perpendicular force of .005 
pound avoirdupois on one square foot, 











THE COLUMBUS—~SHELLAC VARNISH. 


which, if we substitute water for 
wind, is equivalent, according to the 
above formula, to a force of 4 pounds 
to the same surface, or 2 pounds, ac- 
cording to the proposed abatement 
for errurs where the velocities are 
great. 

But as this abatement of one half is 
vratuitous, and will probably be found 
extravagant, should we ultimately 


lis 


arrive at facts by experiments, we 
give below a part of Mr. Smeaton’s 
table, with an additional column of 
the force of water on a suaface mo- 
ving with corresponding velocities, as 
expressed by the foregoing formula, 
and leave our readers to make al- 
lowance for errors according to their 
own views of the subject. 





























VELOCITY OF THE WIND. en eee Equivalents 
Miles in one hour. | Feet in one second. loirdupois pounds. Water. 
1 1.47 .005 4.000 
Q 2.93 ‘020 16.000 

3 4.40 044 j} 35.200 | 
4 5.87 079 63.200 

5 7.33 123 98.400 } 

10° | (14.67 492 393.600 





Most of our large rivers and tide- 
ways afford sites suitable for the use 
of these wheels, and artificial ones 
may be created by constructing tun- 
nels in dams, through which the tide 
may flood and ebb to and from appro- 
priate ponds or reservoirs, in such 
manner as to obtain nearly a constant 
power; for it should be recollected 
that these wheels will only stop for a 
short time, say about an hour, at high 


and low water. When placed in 
dams, it will be advisable to sink the 
tunnels below low-water mark, in or- 
der that their whole surface may be 
always operated on by the current. 

We understand, that the right to 
use this wheel has been secured by a 
patent; we have seen a model in 
operation, and speak confidently in 
recommending its adoption in favour- 
able circumstances.—Ep. 





THE COLUMBUS. 


‘We have now had the gratification 
which we so confidently anticipated, 
of seeing this immense vessel safely 
moored in the Thames. She left 
Quebec on the 5th of September, and 
continued her course in safety till the 
9th, when she took ground on the 
north side of the river St. Lawrence. 
A portion of her cargo being thrown 
overboard, she was got off without 
any material damage on the 12th of 
September ; and after a very boiste- 
rous passage across the Atlantic, she 
made the Scilly Light on the evening 
of the 29th October. For a week 
before making land, the pumps were 
required to be kept constantly going. 
On November 1, she arrived in the 
Downs, whence she was towed by 
the James Watt, Tourist, and Soho, 
steam-vessels, up to Blackwall. 


Another vessel, of still greater di- 
mensions, is building on the same 
slip as the Columbus at the Isle of 
Orleans. She is said to be registered 
for 5050 tons. 


SHELLAC VARNISH. 

Where this article is required of 
superior transparency, the Lac should 
be reduced to a fine powder, mixed 
with water, and exposed to the ac- 
tion of the solar light. By frequent 
agitation, it will, in the course of a 
few days, part with its colouring mat- 
ter. It should be wholly separated 
from the bleaching water previous to 
being dissolved in alcohol for use. 

C. 
New-York, March 20. 
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NEW COMPOSITION ROOPING. 


The advantages of this roofing are, 
lightness, durability, perfect tight- 
ness, and security against fire; be- 
sides making the roof nearly flat. 

That this roofing is a security 
against fire there can be no doubt ; 
for the common patent floor-cloth, 
when dry, has been proved to be 
such by experience ; and to my know- 
ledge several houses have been saved 
from destruction by fire, from having 
had tl.cir floors covered with them. 
A gentleman of this city called on me 
ene morning purposely to tell me of a 
circumstance of this kind which had 
happened almost miraculously in the 
house next door to his, the night be- 
fore. But the patent roofing is pre- 
pared with a more particular view to 
this object, and when dry, it is so 
nearly incombustible as to present a 
greater safeguard against fire than 
either lead, copper, slate, or any 
other material; because it does not 
heat through or crack, and the roof 
being flat, it may always be kept cool 
when the adjacent houses are on fire, 
with a very little labour; and it also 
offers an excellent position and stand 
from whence the neighbouring roofs, 
should they be on fire, may be extin- 
guished. 

My own experience warrants me 
in saying, that a roof covered with 
this article is secure against fire from 
without. The eave, should it project, 
may be secured by a very simple con- 
trivance, and of little expense. The 
planking is brought within an inch of 
the eave or edge of the fire wall, or 
cornice, and then there is a flanch of 
about 4 or 5 inches wide, of strong 
tin or copper, nailed on to make the 
eave project, and the cloth is brought 
tothe edge of this flanch ‘lhe man- 
ner of adapting this flanch is simple, 
and will be explained when neces- 
sary. 

The reof is planked like a common 
floor for the reception of the cloth. 
‘The declivity, when it is an object, 
need not be greater than is necessary 
to let the water run off. The roof 
may be walked on, and, if smooth, 
will last as long or longer than a floor- 
cloth, because it is thicker and has 
more paint upon its surface. Indeed 
if painted with a coat of rough paint 
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occasionally, say once every year or 
two, Ido not see why it should not 
last for ever, as it has no principle of 
decay in its composition. 

‘The preparation is different from 
that of the floor-cloth, as it is fora 
different purpose; and after it has 
bee. on the rooi four weeks, and is 
perfectly dry, it is to receive a coat of 
material invented by me, which, 
though liquid, effectually resists the 
ac ion of light, heat, and moisture, 
the great agents of decompvsition. 

The rooves which I have had con- 
structed for myself have a declivity 
of 24 feet in a rafter of 16 to 20 feet 
in length, but this may be diminished 
if an object so to do. 

I have now five large buildings of 
my own covered in this manner, and 
Commodore Daniels has just finished 
a very handsome building covered 
with my roofing. ‘The rafters are 20 
feet, and I believe the pitch not more 
than 18 inches. Thev fully answer 
my expectations, and will supersede, 
when known, all other modes of roof- 
ing. 
As to being fire proof, I have fre- 
quently tried the cloth by placing a 
lighted coal on it ; the coal is imme- 
diately deadened and finally extin- 
guished without destroying the cloth, 
if the cloth be well seasoned. 

EK. DENISON. 

Baltimore, March 8, 1825. 

A specimen of this roofin 


seen at J. V. Seaman’s, 
way.—Eb. 


cloth may be 
0. 221 Broad- 
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REVOLUTION OF COG-WHEELS. 


Sirx,—If a wheel of 127 cogs turns 
another wheel of 43 cogs, and they 
begin to move from any point of con- 
tact, the smaller will make 127 re- 
volutions, and the larger 43 revolu- 
tions, before they come to the same 
point of contact a second time. ‘This 
is true; but still a proof is wanting. 
Your Correspondent, F* S*, says— 
‘** But if the larger will not divide by 
the smaller, nor both by the same 
number (as 43 and 127) the larger 
wheel revolves as often as the smaller 
has cogs, and vice versa ; and this is 
all the proof he gives. I must hum- 
bly beg leave to differ with him, by 
considering this no proof at all. 
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The following demonstration will, 
I imagine, be found convincing, as 
well as satisfactory, to those who are 
acquainted with the revolution of 
wheels. 

If 127 cogs drive 43 cogs, when 
the larger wheel has made one re- 
volution, the smaller will have made 
241 revolutions ; because 127—43 
=241. Now, 1x43=43, and 242x 
43=127; that is, the smaller wheel 
will make 127 revolutions, and the 
larger 43 revolutions, before they 
come in contact asecond time. And 
if we take the wheels of 27 and 36 
cogs: now 36—27=1,2., or 1} (re- 


GEOMETRY. 11% 
ducing the fraction .% to its leas 
terms,) then 1X3=3, and 1}x3=4; 
that is, the wheel of 27 cogs makes 
four revolutions, and that of 36 cogs 
three revolutions, before they come 
in contact a second time. 


Hence it appears to be a general 
rule of law, of two wheels stated to 
act as above, the number of revolu- 
tions made by each is inversely as the 
number of cogs in each wheel, when 
these numbers admit of no common 
measure. 


I am yours, &c. 
Joseru Hawt. 
Harpurley, Oct. 12, 1824. 


MECHANICAL GEOMETRY. 
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PROBLEM II. 








From any point in a given line to 
erect a perpendicular, or, in other 
words, to draw a line that shall be 
square to a given line, from any point 
in that line—Let AB be the given 
line, and B the point from which we 
wish to erect a line perpendicular or 
square to it. Draw any line, as BC, 
from the given point B, making any 
angle with AB; then, with the dis- 
tance BC and centre C, describe a 


eee 


circle ABD, cutting AB in A; now; 
through A and C draw a line, till it 
cuts the circle in the point D; join 
DB; then is DB perpendicular or 
square to AB, and drawn from the 
point B, as was required; for, by ‘The- 
orim 111, Part 2, the angle ABD is 
in a semicircle, of which A D is the 
diameter; consequently the angle 
ABD isa right angle. 
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MECHANICAL GEOMETRY‘ 


PROBLEM Iliff. 











From any point above er below a 
given line to draw another line which 
shall be perpendicular or square to 
it.——Let AB bea given line, and Da 
point above it; it is required to draw 
a line from the point D that shall be 
perpendicular orsquare to AB. From 
D draw any line, as DA, tocut AB; 
take any distance, as DC, on the line 
AD, and with that, as radius, de- 
scribe a pertion of a circle, as EF D; 
then from E draw EF parallel to AB 
(by any of the methods shown in Part 
J.,) and from where EF cuts the cir- 
cle in F, draw DF B, which will be 
square or perpendicular to ‘A B as was 
required ; for the angle DFE isa right 
angle, by Theorem 111. Part 2; and as 
EF is parallel to A B, the angle DBA 
is equal to the angle DF E (ora right 
angle,) by Theorem 111. Part I. 


WVote.—-If we had made C D equai 
to half AD, we should not have had 
to draw the parallel EF; for the 
figure to the last problem shows, that 
when C D is equal to C A, the circle 
will pass through B; but as we have 
not yet shown the method of bisect- 
ing or dividing a line into two equal 
parts, I have here given a method ip- 
dependent of it, which in many cases 
in real practice will be found useful 
to the workman. Again, if we had 
taken C D greater than the half of 
A, the parallel E F would have been 
below A B; also, it will be remark- 
ed, if the given point D had been 
below the line AB, the operation 
would have been just the same, 
only the figure would have been re- 
versed. 


PROBLEM Iv. 











‘Pe cut the end of a plank, board, 
&c. square, by means of a straight 
edge and a pair of compasses only, 
and without drawing any lines or cir- 


4, 
4% 
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cles—Let ABCD be the plank. and 
the end of which, BD is required to 
be squared. Having made the edge 
AB quite straight, open the compasses 
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at any random distance, and place 
one leg at AB, and the other at any 
point, as F, in the direction BF ; keep 
one leg at F, and turn the other round 
till it touches the edge AB at E; keep 
them firm, and apply the straight 
edge to EF, as the figure shows; 
keep the leg still at F, and turn them 
over into the position FG, G being 
close to the straight edge, and make 
a mark at G; now, ifthe straight edge 
is applied toG and B, and GBisdrawn, 
it will be square to the edge AB. 
Note—This problem will be found 
not only very useful when a square is 
not at hand, but may be applied to 
advantage to set out any ground plan, 
such as the foundations of buildings, 
&c.; for, in the place of the com- 
passes, we may employ a line of any 
determinate length, and then set out 
our walls at right angles to each other, 
by determining the points F and B as 


PROBLEM V. 


GEOMETRY. ilg 
above, and extending a line in the 
direction EFG, and find the point G, 
which will be perpendicularly over 
the point B. 

It is, perhaps, here necessary to 


observe, that the opening of the 


compasses ought not to exceed the 
half of the width of the board, other- 
wise the point G will be found be- 
yond the board, and, of course, the 
problem cannot practically be re- 
solved ; and I wonld recommend the 
workman to open his compasses as 
near as may be the half of the width 
of the board, and let the direction of 
BF be as near as may be a mitre be- 


vil, or 45 degrees ; he will then have 
nearly as great ane xtent of com- 
passes as he can have, and will find 


the distance of the points, E, I, and 
G, nearly as great as possible, and 
his solution will, of course, be the 
more accurate. 














a 











By the help of a mitre square and 
a pair of compasses to erect a per- 
pendicular from any point of a given 
line ; or to square the end of a plark, 
&c. with the assistance of a pair of 
compasses and a mitre square.—Let 
ABCD be a board, and we wish to 
make the end DB sqare. Having 
shot the edge AB perfectly straight, 
assume any point, B, from which we 
are required to cut the end square ; 
open the compasses any distance less 
than the width of the board, and 
draw the portion of a circle, as EF ; 
apply the mitre square tothe point E, 
as shown in the figure, and its edge 
EF will cut the circlein Eand F. If 
now from the point F we draw FB, it 
will be square or perpendicular to 





AB; for, by the definition of a mitre ; 
the angle FEB is equal to45 degrees, 
and as FB is equal to EB, the angle 
EFB is also equal to 45 degrees by 
Theorem iv. Part I: hence the two 
angles FEB and EFB, being toge- 
ther equal to 90 degrees, the other 
angle, EBF, is equal to 90 degrees, or 
square to the line AB, by Theorem v. 
Part I. 

Note —By this problem we may 
ascertain the accuracy of a sguare by 
means of the mitre devil, or the truth 
of the mitre bevil by means of the 
square; and thus, when either of 
the instruments are not at hand, 
we may find a substitute for it in the 
other. 
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PROBLEM VI. 








Having given the chord of any arc 
and its versed sine, to describe the 
arc without knowing the centre of 
the circle; or, in the language of the 
mechanic, having given the opening 
of any arch, and the height to which 
it springs, to describe the arch with. 
eut knowing its centre.—Let AB be 
the opening of any arch, and CD 
its spring, it is required to describe 
the arch ACB, without knowing its 
centre. Let CD be perpendicular to 
AB, and AD equal to DB; take two 
laths, EAC and FBC, each full as 
Yong as AB, and join them together 
firmly at C; then the angle ACB, 
which they form at C, is the angle 
in the segment ACB, which, accord- 
ing to Theorem 1. Part 2, is always 
the same; let the point C be any 
where situate, suppose at G, then 
the angle AGB is equal to the angle 


ACB, or the angle the laths are fixed 
at; nothing, therefore. is necessary 
to describe the arch ACB, but to fix 
at A and B two pegs or nails, and 
fixing a pencil or tracer at C, let the 
angular point C of the laths CE and 
CF be moved from A to B, keeping 
the laths always pressed close to the 
pegs or nails at A and B, and the 
point C will describe the arch re- 
quired. 

Note—The solution of this pro- 
blem has already appeared in the 
London Mechanics’ Magazine, p. 361, 
vol. 11.; but as no demonstration or 
reader was there given, and as it 
forms a very useful one to the work- 
man, I have thought proper to repeat 
it here, with such explanation as, I 
trust, will show the truth of this me- 
thod, which is so very useful in draw- 
ing very flat arches. 


PROBLEM VII. ’ 





‘Yo bisect a given line, or divide it 
into two equal parts.—Let the given 
line be AB; it is required to bisect 
it, or divide it into two equal parts. 
From A, with any opening of the 





compasses greater than {the half 'of 
AB. describe the portion’of a circle, 
as CFD; then. with the same open- 
ing, and making B the centre, de- 
scribe the arc CGD, cutting the for- 











LONG AND SHORT HANDED SCREW-DRIVERS. 


mer are in C and D;; join the points 
C and D by the line CED; thenis AE 
equal to EB, and the line AB bisected 
as required: for join AC, CB. BD, 
and BA, and we shall have a paral- 
lelogram whose sides are all equal so 
each other, namely, the radius with 
which the arcs were described ; for 
we have shown, in Theorem vil! 

Part I, that the diagonals (which are 
here AB and CD) bisect each other, 
and therefore AF, is equal EB ; more- 
over ©D is perpendicular to AB, for 
the triangles ACE and WCE are 
identical, or have their angles, as 
well as their sides, equal each to 
each; that is, AE is equal to BE, 
and AC equal to BC and CE, a com- 
mon side to both triangles ; therefore 
the angle AEC is equal to the angle 
BEC ; and, by Theorem 1. Part 1, 
the angle AEC, added to the angle 
BEC, is equal to 180 degrees, or two 
right angles ; but as these angles are 
proved equal to each other, they must 
be each equal to 90 degrees, or the 
half of 180 degrees, or that CE is per- 
pendicular to AB; and the line CE 
being continued to D, DE is also per- 
pendicular to AB. 

Note.—Hence, aiso, we have ano 
ther method of drawing a line per- 
pendicular to another from any given 
point; for if E is the given point, we 
need only set off A equal to EB, and 
draw two arcs, crossing each other, 
as at C and D; then joining © and 
D, it is the perpendicular required 
through the given point E, 

I am, Sir, &c. 





G.A.S. 
October 25, 1824, 
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LONG AND SHORT HANDED SCREW- 
DRIVERS. 


Sir,—Your Correspondent J. Y. 
has asked three questions, under the 
head, “‘ Difficudties to solve.” ‘* A,” 
has given his opinion on two of them, 
and professes to have solved one. Ni- 
chol Dixon objects to A.’s argument, 
and says, rather unceremoniously, 
that he has proved nothing. The 
perpendicularity of a long screw-dri- 

' Ver (the cause of the increased power 
assigned by A.) may be too childish 
for such a giant in science as his ad- 
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versary; but it would require more 
than declamation to convince me, or 
any one who has been in the habit of 
using screw drivers, that A.’s reason 
has nothing to do with the question. 
Chat it is not the only reason, or even 
the frincifral one, I admit, but it cer- 
tainty is furtly the cause of the in- 
creased effect alluded to. The fact 
is, J. Y is not sufficiently explicit in 
the first instance If he were to ask 
me the power of a combination of le- 
vers of certain lengths, I should have 
no difficulty in answering him, con- 
sistently with the established laws of 
mechanics; but if he were to object 
to my reply, because the dending of 
the levers would diminish the power 
I had attributed to them, | should 
think this an unfair objection: be- 
cause, in considering the properties 
of all machines, simple or compound, 
we are autlorised to suppose that 
such machines are frerfect ; and, in 
every elementary treatise on mecha- 
nics. we are invariably told, in the 
outset, that all imperfections, in the 
nature of the bodies experimented on, 
are to be put out of the question, and 
our Calculations are to be conducted 
precisely as if no such imperfections 
existed. In estimating the power of 
a number of cogged wheels, I should 
say, that they were effective in pro- 
portion to their size; and that their 
respective powers would be inversely 
as their velocities ; and so on, with- 
out any reference to the firmness of 
the wood of which they happen to be 
composed. Now, a screw-driver may 
be called either a double lever or a 
single one; in the first case, the 
length of each lever will be equal to 
half the width of that part of the 
driver which fits into the head of the 
screw, or is equal to the radius of the 
circle formed by the revolution of the 
driver, the centre being the imagina- 
ry fulcrum. In the other case, the 
length of the lever will be equal to 
the whole width of that part of the 
driver which fits into the head of the 
screw ; the power will, of course, be 
the same in each; for if we call ita 
double lever, each will have hajf the 
power of the single; and if we call it 
a single lever, it will have twice the 
power of each double one, the effect 
being always regulated by the dis- 
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122 LONG AND SH@RT 
tance between the acting power and 
the fulcrum. It seems to me most 
convenient to consider a screw-driver 
as consisting of two levers, because, 
in this case, the imaginary fulcrum in 
the centre is quite distinct from the 
acting and resisting parts of the in- 
strument; while, in the case of a sin- 
gle lever, the situation of the fulcrum 
will correspond with the place where 
the acting power is applied, each ex- 
treme point of the driver forming in 
its turn the fulcrum to the acting 
power, and the acting power to the 
fulcrum. The resistance is also ap- 
plied to the same place, and this is 
likely to cause confusiun ; I shall, 
therefore, suppose a screw-driver to 
consist of two levers of the third kind, 
where the power is between the 
weight and the fulcrum; in such a 
case, we all know that power is lost 
as time is gained ; that is, if A, of two 
pounds, will only raise B, of one pound, 
B will go twice as far as A, or the 
same distance in half the time. Now, 
as power is here dost, because the 
acting power travels s/ower than the 
resistance, so in all cases where the 
acting power travels faster than the 
resistance, power will be gained in 
the same proportion; and it is, of 
course, quite true iz firactice, that 
the elasticity of a long screw-driver 
will cause it to yield, or render (as a 
long lever will bend under a pressure 
that a.short one would easily sustain, ) 
and thus, by giving way to the re- 
sistance, the lower end, or that which 
is applied to the screw, will hang 
back a little, and will not, therefore, 
go quite so far or so fast as the upper 
end of the driver, or the hand. If 
then, we suppose that the upper part 
of the driver should in one revolution 
pass through tiree inches, while the 
lower part should only pass through 
two inches and a half, the power will 
be as much greater than it would be 
if the driver were non-elastic, as 3 is 
greater than 24; or the power of the 
driver would be increased by its elas- 
ticity as 6 to5, Now, ascrew-driver, 
whose width at the lower end :s 1 
inch, consists of 2 inches, of half an 
inch each, having their fulcra just 
over the centre of the head of the 
screw, and as, in one revolution, each 
lever will pass through 14 inch, the 


HANDED SCREW-DRIVERS, 


whole distance passed through by the 
acting power would be three inches; 
and if the driver were non-elastic, the 
power and resistance would be to 
each other inversely as their respec- 
tive velocities; and as the screw, or 
resistance, would only move through 
a space equal to the distance between 
two of its spirals (and this, in one re- 
volution, must be the case,) if this 
distance be stated at one-eighth of an 
inch, then this power would travel 
three inches, or twenty-four times as 
far, in the same time as the resist- 
ance; the power would therefore be 
mechanically multiplied 24 times; 
But as the effects of the elasticity 
have been stated to be 1 in 6 in favour 
of the velocity ef the power, it will be 
1 in 6 in favour of its efficacy; and 
instead of the power being as 24 to], 
it will be nearly as 29 to 1. The first 
part of every mechanical operation is 
the most difficult to be performed, 
from causes which could easily be ex- 
plained, but which would be out o 
place here. In driving a screw, the 
resistance is the greatest at first; and 
this very circumstance renders the 
elasticity of the driver more particu 
larly serviceable at this moment than 
any other, for the increased resistance 
causés the screw to remain stationa- 
ry for a short time after the handle 
has begun to move, and therefore is 
the means of increasing the power, 
by diminishing the velocity of the re- 
sistance ; and this, too, at the very 
moment whén such relief is mos: 
wanted, viz. the beginning of the ope- 
ration. Elasticity, therefore, practi 
cally speaking, will be ome cause o 
the increased pewer of a long screw- 
driver; though 1 take it to be unphi- 
losophical, in estimating the power 0 
a machine (unless, for frractical pur- 
froses, we are expressly desired sot 
do,) to consider any imperfections 
that mav have arisen in the construc 
tion. or from the physical properties 
of the materials from which such ma 
chine may be composed. The small- 
ness of the angie of deviation from 4) 
perpendicular being as the length 0 | 
the driver, is also another cause (i! 

firactice ;) but this also arises from | 
supposing the operation to be per 

formed in an imperfect way ; for !'| 
the man hold his hand steady (whic! 
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in ali operations we sufifose him to 
do, unless expressly told to make al- 
lowance for the contrary,) there 
would be no such angle of deviation 
at all. 
I am, Sir, yours, &c. 
D. H. In——yvy. 
Portsmouth, Nov. 2, 1824. 















Sir,—No one can have a fairer 
claim to give an opinion on any sub- 
ect than he who is the subject of dis- 
cussion ; I therefore assert the right 
of replying to a query which was sta- 
ted by one of your Correspondents, 
answered by another, and that an- 
swer ridiculed, in a somewhat flip- 
pant manner by a third. 

The acknowledged superiority of 
my long to my short-handed driver, 
{ have experienced to be this: a very 
small error in the direction of the 
short-handed screw-driver, quickly 
occasions its edge to slip out of the 
groove or nick in the heads of my fa- 
mnily But it is obvious, that the 
ereater the deviation of the screw- 
driver from the axis or direction of 
the screw, the greater must be its 
® power, that power being proportion- 

ate to the sine of the angle of devia- 

tion; or in other words, the distance 

between the end of the handle and 

the line of direction of the screw acts 

as a lever. 

A short spud of a tool is sure of 

disfiguring my face, mutilating my 
cloven head, and of bearing me un- 
equally against one side of the road, 
as well as of tearing and defacing the 
bed prepared for 

Iam, Sir, 
Your humble servant, 
SCREW. 

















November 3, 1824. 
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TAPPING NUTS. 


Sir,—T. C. D. gives a method 
ef Tapping Nuts, in your Magazine. 

hich he considers is not generally 
known J] can assure him that he is 
mistaken, for I have seen it followed 
Wwenty-five years since in Scotland, 
and no one appeared ithe least as- 
onished. The astonishment 
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his workmen probably arosefrom 
the circumstance of his inserting 
a wedge, 5-8ths by 3-8ths, together 
with a tap 1-8th of an inch in diame- 
ter, into a nut only 2-8ths! 

It is erroneous to assert that an ex- 
cellent thread is formed by this me- 
thod; for every one who knows any 
thing of screwing will perceive, that 
an iron wedge will carry off the sharp 
top of the thread. What I have seen 
used for the above purpose, was a 
slip of sheet brass, which will not 
materially injure the screw. 

I am, Sir, 
Your obedient servant, 
TD. ScrEw. 

Sheffield, October 9, 1324. 


—_—- 


BREAD. 


Bread, as our readers know, is 
made from flour, and more generally 
from wheaten flour than from any 
other. This 's found toconsist. che- 
mically, of a small portion of mucila- 
ginous saccharine matter, soluble in 
cold water, from which it may be se- 
parated by evaporation; of a great 
quantity of starch, which is scarcely 
soluble in cold water, but capable of 
combining with that fluid by means 
of heat; and of an adhesive gray 
substance, called gluten, insoluble in 
water, ardent spirit, oil, orether, and 
which, in many of its properties, re- 
sembles an animal substance. The 
problem is. toascertain what changes 
these substances undergo. Whenthe 
flour is kneaded with water, it forms 
a tough indigestible paste, in which 
all these constituent substances may 
still be found. Heat produces a con- 
siderable change in the glutinous 
part of this compound, and renders 
it easier to chew and digest. The 
cake is, however in this state, heavy 
and tough, and is only made light by 
the addition of leaven, or some sub- 
stance having corresponding proper- 
ties, or capable of producing similar 
effects. If flour be mixed with a 
small quantity of water, and kept in 
a warm place, itundergoes a species 
of fermentation; it swells, becomes 
spongy, and at length acquires a sour 
taste, and gives out a sour smell.— 
This is leaven. If this be left to it» 


SS 
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self, it at length begins to putrefy ; 
mingled with other dough, it makes 
it rise readily, and gives it a greater 
degree of tenacity; the dough or 
paste undergoes spontaneous decom- 
position, the saccharine part is con- 
verted into an ardent spirit, the mu- 
cilage tends toacidity and moul:diness, 
and the gluten verges towards put i- 
dity. During this process, a consider- 
able quantity of gas is produced, 
which is supposed tobe carbonic acid 
gas ; the dough becomes porous, ind 
increases its bulk. If this process be 
suffered to go on by itself the outside 
and the inside are not equaily :ffect- 
ed; and it is found that some parts 
become mouldy before others have 
acquired the proper degree of fer- 
mentation. It is found by experience, 
that the addition of a small quanity 
of leaven, and the employment of a 
gentle heat, accelerate the process 
of fermentation, which kneading 
makes equal throughout; and a suf- 
ficient quantity of carbonic acid gas 
is generated from the saccharine 
matter, to make the bread light be- 
fore the gluten has begun to putrefy. 
The tenacity of the gluten prevents 
the escape of the gas, and the bread 
becomes light and porous. A certain 
guantity of moisture is necessary for 
the continuation of this pr cess: and 
baking the bread, whatever other ef- 
fect it may have, for this point is not 
exactly ascertained, evaporates the 
moisture so as to check the fermenta- 
tion, though, unless carried to a very 
considerable excess, it does not whol- 
ly stop it. The very grateful smell 
of new-baked bread, and the constant 
alteration which takes place in it as 
it grows stale, losing this smell, chan- 
ging its taste, and becoming hard and 
dry till it moulds, are all proofs of a 
chemical change constantly going on 
in bread, though of what nature his 
not been distinctly ascertained. Ve- 
ry great care is necessary in making 
bread of leaven; and in general such 
bread does not get properly terment- 
ed, or it acquires an acid taste, from 
having too much leaven mingled with 
it, or from the fermentation being al- 
lowed to proceed too far; and it hav- 
ing been found that yeast answers all 
the purposes of leaven, it is very 
generally employed in most parts of 
Europe. In some places, however, 


as on board ship, and in warm cij- 
mates, where no beer is made, leaven 
is still generally in use. Yeast is 
found to make the dough rise more 
rapidly than leaven, and therefore 
makes the bread lighter. 

It is obvious that making bread is 
a most delicate operation, requiring 
definite proportions of water, flour, 
and yeast, or leaven ; the dough, also, 
must be kept at a certain tempera- 
ture, or. if too hot, the fermentation 
goes on too rapidly and if too cold, 
will n t go on at all: the oven, too, 
must be of one certain temperature, 
or it would not properly bake the 
bread It is also to be observed, that 
different kinds of flour require differ- 
ent quantities of water, and do not 
all ferment alike. To regulate all 
these nice points, the baker has no 
instruments, and nothing but his ex- 
perience to guide him. He trusts to 
his sensations ; throws a little flour in 
his oven, and observes if it blackens 
or burns; plunges his hand into the 
water, or feels the dough; and so 
nice does his tact become, that what 
no philosopher could, perhaps, tell 
by the most accurate of his instru- 
ments, the journeyman baker, or the 
housewife, decides at once: and, per- 
haps of all the batches of bread ba- 
ked in this metropolis, not one out of 
ten thousand is spoiled It must not, 
therefore, be supposed, that instru- 


‘ments are of no use; thermometers, 


to measure the heat of the bakehouse, 
and pyrometers, to measure the heat 
of ovens, have been employed with 
advantage. No instruments. howe- 
ver, can supply the want of skill and 
practice ; and, where these are, in- 
struments such as we have mention- 
ed may be dispensed with. 

The method of making household 
bread is said to be this:—To a peck 
of flour chey add a handful of salt, a 
pint of yeast, and three quarts of wa- 
ter. The whole being kneaded ina 
bowl or trough. will rise in about an 
hour; it is afterwards moulded into 
loaves, and put into the oven To 
make French bre.d, ten eggs, a 
pound and a half of fresh butter, and 
a pint of yeast is added to half a 
bushel of fine flour ; the whole is tem- 
pered with new milk, pretty hot, and 
being left for half an hour, it is made 
into loaves or rolls, and baked in ar 

















PROCESS OF RENDERING ARTICLES WATER-PRBOOF. 


oven, which is not too much heated. 
The salt serves’to make the flour re 
tain more water, and makes the 
dough lighter, it makes the bread 
keep longer also, and corrects some 
of the bad qualities of spoiled wheat. 
The London bikers, it is asserted, 
also, put alum into the bread, which 
contributes to its whiteness and 
lightness, but is thought to render 
the bread less wholesome. The 
quantity of this drug is increased as 
the flour is bad, and from four to 
eight ounces to a sack are used. We 
cannot close this article, without re- 
commending to such of our readers 
as have an opportunity, toinvestigate 
closely the chemical changes which 
go on in the process of bread making, 
analyzing the do igh at the different 
stages, for at present there is no very 
correct knowledge on the subject. 
The Chemist. 





PROCESS FOR RENDERING LEATHER, 
CANVAS, LINEN AND OTHER ARTI- 
CLES WATER-PROOF. 


By M. M. Farrimonand Thilly. 


TAKE 100/4. of the best linseed oil, 
add 14/6. of acetate of lead, 14/0. of 
calcined umber, 14/4. of white lead, 
and 14/4. of very finely powered pum- 
mice stone. These solid substances, 
well ground and mixed together, must 
be boiled in the oil for ten hours, over 
a moderate fire, to prevent the oil 
from burning This varnish should 
be of such a consistence, that, when 
mixed with a third part of its weight 
of pipe-clay, it will be as thick as 
treacle. It is left to settle eight 
days, and is then passed through a 
lawn sieve. 

The next process is, to grind, ina 
solution of strong and clear glue, as 
much pipe-clay as amounts in weight 
to the tenth. part of the oil employed, 
and to mix it to the consistence of 
ointment ; adding the varnish by de- 
grees, and stirring it well with a 
wooden spatula. ‘This varnish must 
be repeatedly rubbed till it becomes 
perfectly fluid, and then the desired 
tint is given by adding a fourth part 
of the colour, ground in oil. 

The linen must be stretched upon 
a wooden frame, and the composition 
applied upon it with a large spatula, 
three inches broad, and nine ichnes 
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long. The frame is then inverted, 
and the operation repeated upon the 
other side of =h» cloth: it is then left 
to dry for a week, and separated from 
the frame for use. 

This cloth may be used for riding- 
— covers for Carriages, &c. 

é. 

For leather and skins the same 
composition is used; but to give the 
surface a smooth and brilliant ap- 
pearance, the following varnish is 
employed :—T ake 5lb. of the oil var- 
nish, and an equal weight of well- 
clarified resin; boil them together 
until the resin is dissolved ; then add 
2lb. of oil of turpentine, having the 
colour to be given to the varnish 
ground with it, and passed through 
a lawn sieve 

This varnish is to be applied with 
a brush. When the varnish is tho- 
roughly dry, it must be rubbed even 
with a pummicestone and water, and 
be then washed clean Two or three 
coats of varnish being then applied, 
and each coat suffered to dry for two 
or three days, is sufficient to produce 
a brilliancy equal to that of the japan 
lacker. 





RANCID BUTTER. 


S1r,—As I believe in the old adage, 
that to prevent is better than to cure, 
I subjoin a mode of preserving butter 
free from rancidity for a great length 
of time ;—Take two parts of good dry 
salt, one part of good Lisbon sugar, 
and one of nitre ; mix them. To eve- 
ry pound of good fresh butter add one 
ounce of the above mixture ; work it 
well together, and press it into jars 
for use. It should be kept three 
weeks before used; if it be sooner 
opened, the salts will not be suffici- 
ently blended with it. 

Your obedient servant, 
Richmond. A Dairy Matp. 


TO PRESERVE MILK. 


Put a spoonful of horse- radish into 
a pan of milk, and it will remain 
sweet for severai days, either in the 
open air or in. a cellar, while other 
milk will change.—Augie, ou Jour- 
nal de Santé, 
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VINEGAR MANUFACTURED FROM ANTS. 


There is a peculiar acid obtained 
from ants, called the formic acid. 
This is one of the modern discoveries 
of chemistry ; and it is curious enough, 
says Mr. Brooke, that a discovery o! 
modern chemistry should long have 
been practically employed in some 
parts of Norway to make vinegar, 
The method they employ in Nord- 
landen is simply this.—They first 
catch a sufficient quantity of these lit- 
tie animals by plunging a bottle part- 
ly filled with water up to the neck in 
one of these large ant-hills, into which 
they naturally creep, and are drown- 
ed. The contents are then boiled to- 
gether ; and the acid thus produced 
being strong and good, is made use of 
by the inhabitants as vinegar. 


ee 


VELOCITY OP SOUND. 


A paper has been read at the Roy- 
al Society, giving an account of some 
experiments lately made in Holland, 
on the velocity of sound, by Drs. G. 
A. Moll and A. Van Beck. The ex- 
periments were made on the plains 
of Utrecht; and care was taken to 
annihilate the effects of the wind. 
The stations were 9964 feet apart ; 
and the velocity ascertained, by de- 
termining the interval between the 
flash and the report of guns, by means 
of clocks with conical pendulums, di- 
viding 24 hours into 10,000,000 parts. 
‘The result was, that at the tempera- 
ture of 32°, the velocity of sound is 
1089.7 feet per second. 


TO DISSOLVE CAOUTCHOUC, OR INDIA 
RUBBER. 


Boil it for an hour in water. cut it 
into slender threads, boil it again for 
about an hour, then put it into recti- 
fied sulphuric ether, which has been 
well washed with water, and cork 
the the vessel closely up. In a few 
days it will be totally dissolved; and, 
it ether enough have been employed, 
the impurities will all fall to the bot- 
tom, If the solution be spread on any 
thing, the ether quickly evaporates, 


VINEGAR—VELOCITY OF S@UND, XC, 


and leaves a coating of caoutchouc. 
unaltered in its properties. By this 
means it may be made into almost any 
shape by means of moulds. Or it may 
be mace into tubes and such shapes, 
by cutting it into a uniform slip, of 
proper thickness, and winding it spi- 
rally round a glass or metal rod, and 
then boiling it for some time, when it 
will be found that its edges will ad- 
here without any alteration of its pro- 
perties. Pieces of it may also be 
made to unite very firmly by soften- 
ing hem with heat, and pressing them 
together. 


TO EXTRACT GELATINE FROM BONES. 


By M. Darcet. 


‘‘After the bones have been sub- 
mitted to ebullition for some hours to 
remove the fat. they are to be pro- 
perly treated with weak hydrochloric 
acid, (dilute muriatic acid) which dis- 
solves the whole of the phosphate 
and carbonate of lime, as well as the 
phosphate of magnesia, and leaves 
naked the pure gelatine, preserving 
the form of the bones, and as flexible 
as a rush. 

“To remove from the substance 
thus obtained, the small portions of 
fat and acid which it may contain, it 
is exposed to a stream of cold water, 
which gives it whiteness and a semi- 
transparency. After having well wi- 
ped it with linen, it is put into bas- 
kets, and plunged for a few moments 
in boiling water, and afterwards in 
cold water again If, notwithstand- 
ing all these precautions, the gelatine 
still retains any acidity, it may be put 
into a solution of sub-carbonate of so- 
da, which saturates the acid by form- 
ing hydrochlorate of soda, which is 
easily removed by two or three wash- 
ings, and indeed the presence of this 
salt can be productive of no inconve- 
nience. When the gelatine has been 
well washed, it is to be dried on open 
basket-work or nets, in a very airy 
place. In drying it diminishes very 
much in volume. It is afterwards 
put into bags or casks, placed in a dry 
situation secure from dogs and cats, 
which will eat it greedily. 





USEFUL DISCOVERY~-~PERFECT VACCINATION. 


‘Cut in pieces, this raw gelatine, 
which still keeps the form of the 
bones, is dissolved in a few hours in 
boiling water. ‘Fhe operation is more 
speedy when it has been previously 
steeped in cold water for five or six 
hours: in swelling up, it absorbs 58 
per cent. of its own weight of the cold 
water. By putting two parts and a 
half of gelatine in 100 parts of boiling 
water, the liquor forms a jelly on cool- 
ing, without the necessity of pro ong- 
ing the ebullition. By evaporation 
this jelly may be made thick enough 
to be cut out in tablets, which are 
dried and preserved like the raw ge- 
latine. The latter is the most conve- 
nient in laying in a large stock of pro 
visions ; but the other is more conve- 
nient for daily use, because it dis- 
solves more speedily. 

‘Under these two forms the gela- 
tine is imputrescible, and may be kept 
without alteration or loss, as if it was 
still in the bones, where it is known 
to be in a great measure preserved 
from decomposition. 

“Used as glue by joiners, &c. ge- 
latine has a tenacity one half greater 
than the best Paris glue. It furnish- 
es the manufacturers of painted pa- 
pers, and painters in distemper, with 
a tremulous glue, perfectly culourless 
and less expensive than what they 
formerly used. Hats prepared with 
this substance do not become cockled 
or blistered by rain, a defect of all 
hats that are prepared with Flan- 
ders glue. 

“Gelatine serves also for prepa- 

ring lip-glue of the first quality, 
transparent leaves for tracing draw- 
ings, and sheets of factitious horn. 
M. Darcet has had an idea of making 
transparent wafers with it for sealing 
letters. He has manufactured some 
paper by grinding raw geletine as 
rags are pounded, and operating with 
this gelatine reduced into a paste, as 
they do in paper mills with common 
paper. By rolling or laminating the 
paper thus obtained, a kind of parch- 
ment is produced, which may be very 
useful. 
_ “Gelatine is likewise made to enter 
into the composition of sulphurous wa- 
ter-baths,to prevent them from having 
that irritating action on the skin ge- 
nerally complained of by patients. 
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USEFUL DISCOVERY REWARDED. 


The quantity of iron employed in 
the construction of ships has been 
found to produce so much de viation in 
the compass as to render it almost a 
useless instrument in high northern 
or southern latitudes. Mr. P. Bar- 
low, of the Royal Military Academy, 
Woolwich, having found a very sim- 
ple method of remedying this evil, 
and experience having already de- 
monstrated its efficacy, the Board of 
Longitude have conferred on hima 
reward of 500/. His method consists 
in placing a small plate or iron close 
abaft the compass, on the principle of 
counteracting in one direction and 
one place the effects of all the other 
iron in the ship, It is found to an- 
swer perfectly. 


ee 


TEST OF PERFECT VACCINATION. 


When a person has been vaccina- 
ted on one arm, the surgeon should 
vaccinate the other arm with matter 
taken from the first. If the first vac- 
cination has been perfect the pus- 
tules on both arms will grow to a 
head at precisely the same time; and 
if this does not take place the sys- 
tem has not been properly aff cted, 
and the vaccination ought to be re- 
peated. This simple and easy test, 
first brought into notice by Dr. 
Bryce, of Edinburgh, ought never to 
be neglected, 
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PRIME NUMBERS. 


To ascertain whether any number, 
from _1 to 10,000, that may be pro- 
posed, be a Prime Number. 

Find the least, or any other com- 
mon multiple, of all numbers from 1 
to 100: if the greatest common mea- 
sure of this common multiple and the 
number proposed be 1, the number 
proposed is a prime. ‘This applies to 
all numbers from 100 to 10,000. 
Should, therefore the proposed num- 
ber be between 10 and 100, use a 
common multiple of the series from 
1to10. I might add a rule to find 
the primes under 10, were they not 
readily found. 
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The above method, it is clear, 
might be extended, so as to apply to 
any number, however great, above 
16,000, by using a common inultiple 
of a corresponding series of figures ; 
and perhaps some of your Corre- 
spondents may favour us with a com- 
mon multiple of a series sufficiently 
extended. 

IT am, Sir, 
Your obedient servant, 
Jamis JTROUvP. 
High-street, Borough. 


GOOD WAX. 


The best Wax from the comb is 
that which smells strongest of the 
honey, and is yeliowest in colour. 
Both the flavour and colour become 
diminished by age. 


—=-——- 


INQUIRIES. 


RAYS OF THE SUN. 


The rays of the sun, collected by a 
concave metallic or glass mirror, or 
transmitted through a convex lens, 
burn intensely at the focal point ; the 
light of fire, collected by a metal mir- 
ror, has also a great heating power ; 
but if collected by a glass mirror, or 
transmitted through a convex lens, 
no sensible heat can be perceived. — 
Can any of your reacers account for 
this seeming paradox ? 

I am, Sir, 
Your obedient servant, 
J. B. 


NAPIER’S BOWES. 


Sirz,—Being applied to, some time 
ago, to purchase a set of Napier’s 
Bones for a friend, and having in- 
quired for them at many places with- 
out success, I shall feel obliged if any 
of your Correspondents can direct me 
where to meet with them in box- 
qood. I havea set by me, made by 
the late ingenious I[mison, which I in- 
variably use when engaged in long 
numerical calculations, The relief 
they afford under such circumstances, 


INQUIRIES—SHARPENING KNIVES—OoOPTIcS, &c. 


makes me regret that an invention 
so mechanical, and truly useful, 
should be suffered to sink into obli- 
vion The operations of multiplying, 
dividing, and extracting roots, are, 
by the help of the numbering-rods, 
performed with ease and expedition, 
and without any fatigue or burden to 
the mind. A description of them, I 
should think, would be very accepta- 
ble to many of your numerous readers. 
I am, Sir, 
Your obedient servant, 
LEGIS. 


[The description desired shall be giver 
our next.—Ep.] 
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SHARPENING KNIVES. 


S1r,—Care should be taken that 
the surface of the hone is free from 
grit or dirt, and, having applied the 
oil, move the blade flat on the hone, 
circularly on each side for a minute 
or two; which done, draw the blade 
dua and from heel to point four or 

ve times, edgewise, or, to express 
myself more familiarly, as if forming 
the segment of a circle ; this latter 
will entirely remove what is termed 
wire and (by repetition)small notches, 

I am, Sir, 
Your constant reader, 
EDMUND. 
St. Martin’s, Oct. 25th, 1824. 


OPTICS. 


If a convex lens, of any focal length, 
greater than the focal length of the 
concave one, be placed with its focal 
point to correspond with the anterior 
focus of the concave lens, parallel 
rays, after passing through the two 
lenses, will again become parallel. 
This is, in fact, the form of the Gali- 
lean telescope, the concave lens be- 
ing applied to the eye. 

I am, Sir, 
Your obedient servant, 
J. B. 
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CORRESPONDENCE. 


The communication from H. C€. 
shall appear in our next. 





